INTRODUCTION
Encephalitis is defined as acute, diffuse inflammation of the brain tissue with parenchymal infiltration of various inflammatory cells commonly by virus. The brain damage is due to either intracellular viral load or host inflammatory response. Infections of the nervous system and adjacent structures are often critical life-threatening conditions. The prognosis of it mainly depends on rapid identification of the site of inflammation and probable pathogen to provide proper treatment as early as possible. Still analysis of cerebrospinal fluid (CSF), biopsy, and laboratory investigations remain the gold standard to identify the etiological factor for encephalitis. But, some typical MRI imaging features of lesion allows a rapid diagnosis and help in subsequent therapeutic management. Notably, MRI has a pivotal role not only in the early diagnosis but also in monitoring therapeutic response and complication. The purpose of this study was to describe the role of MRI in the evaluation of encephalitis in patients clinically suspected of brain infection. Clinical indications, imaging techniques, and illustrations of relevant conditions are presented.
• To help in the diagnosis of the encephalitis.
• To provide any additional information. In combination with IgM against the virus in cerebral spinal fluid and clinical presentation helps to reach the correct diagnosis
MATERIAL AND METHODS
All the patients suspected for encephalitis were referred for MRI brain with or without contrast studies done in the department of Radio diagnosis, LG hospital during the period of March 2016 -June 2018, were evaluated to detect changes of encephalitis. This study has been performed using 1.5T SIEMENS MRI scan machine using head coil. MR imaging of the brain was performed using a tailor made protocol. Basic imaging protocol consisted of fast spin echoT2 Weighted Imaging (WI) in axial and sagittal planes and; Diffusion Weighted imaging (DWI), T1WI in axial plane and Fluid attenuation inversion recovery (FLAIR) images in coronal plane. Gradient echo images (GRE) were performed in axial plane. Contrast studies were performed when requested by clinicians. While performing MRI scan, sedatives were used under the supervision of the anesthetist according to the requirement which was decided by the anesthetics in selected patients. Written and informed oral consent of the patients and their relatives were obtained prior to the study.
Type of study -Single centered retrospective study Inclusion criteria -• All patients suspected for encephalitis referred for MRI included in the study
Exclusion criteria
• Patients with absolute contraindication for MRI
RESULT
Total of 29 cases which were referred to the department of radio diagnosis for the MRI study of brain suspected with viral encephalitis were taken up for our study. Out of these, ten cases were females and nineteen were males. imaging is more sensitive in the detection of encephalitis in pediatric patients. T2 W and FLAIR images may be inconsistent in these cases with few appearing normal and few showing hyper intensities. Hypo intensities/blooming was noted in SWI in 6 patients. In 58% of the cases parietal lobe was involved. In 55% and 52% of the patient temporal and frontal lobes were involved respectively. In 34% of the patient's basal ganglia and capsular region was involved. In 27% and 20% of the cases occipital and thalamic regions were involved. Cerebellar involvement was noted in 13% of the cases. Midbrain and corpus callosum was noted in 10% and 6% of the cases.
DISCUSSION
Encephalitis is defined as acute, diffuse inflammation of the brain tissue. Unfortunately, in some people, encephalitis may coexist with meningitis, which is inflammation of layers of brain tissue leading to a more complex diagnosis and treatment plan. In addition, both conditions share many of the symptoms and presentation so they may be difficult to distinguish. Encephalitis presents with a variety of symptoms like confusion, fever, headache, stiff neck and back, nausea, vomiting, drowsiness and coma. Neurologic manifestations arise at the acute viremic stage of infection with direct invasion of the central nervous system by the virus which probably accounts for the encephalitic form of the disease. 1 In addition, the presence of IgM against virus in the CSF supports the theory of neuroinvasion by virus. The symptoms of encephalitis are often non-specific, with a variety of non specific symptoms, making it clinically difficult at an early stage to distinguish from other neurological syndromes. Sometimes both infectious and immunemediated pathogeneses must be considered. Approximately one-third of cases is immune-mediated, most frequently acute disseminated encephalomyelitis (ADEM). Encephalitis has many causes, but for a majority of the patients it remains unknown. We aimed to establish the cause and try to identify the different imaging patterns between the various causes of encephalitis at our hospital. There are many causes of encephalitis like viruses, bacteria, parasites, chemicals, and even autoimmune reactions. Various viruses like Herpes simplex virus (HSV-1, HSV-2), varicella zoster virus (VZV), cytomegalovirus (CMV), EpsteinBarr virus (EBV), human herpes virus 6 (HHV6) and other adenoviruses. Rabies and arboviruses like Japanese B encephalitis and other viruses have also been implicated as the causative agents of encephalitis but are not commonly found in our setup. Early diagnosis and early administration of treatment are crucial for decreasing mortality and morbidity from encephalitis. 4 However role of imaging methods in the management of encephalitis remains limited in confirmation of diagnosis and follow-up of complications. 5 Imaging helps in identifying the extent of the lesion, surrounding pattern of edema which also contribute to determine the underlying type of infection and possible causative agent; however, correlation with clinical findings and laboratory investigations are necessary for characterization of infectious agents. 5 Herpes Simplex Virus (HSV) remains the most common cause of acute encephalitis worldwide. Both HHV-6 and HSV are members of the herpes family and have several similarities in presentation. They are neurotropic viruses and occasionally invade the CNS, causing encephalitis, meningitis, and myelitis. 6, 7 They can establish latency in the host after primary infection and should receive attention as pathogens, especially in immune compromised and debilitated patients. 6, 8 MRI shows typical bilateral involvement of medial temporal and orbital surface of frontal lobes. 9 Which appears hypo intense on T1W, hyper intense on T2W and shows diffusion restriction. (figure 1) Even in recent era detection of specific virus DNA in the CSF by PCR remains the mainstay for the diagnosis of encephalitis, 10 although results of this laboratory test may be false negative or may arrive belatedly. Thus, results of imaging studies play a crucial role in deciding the treatment regimen and whether antiviral treatment has to be started in patients with suspected HSV encephalitis. In infants and neonates, DWI appears to be more sensitive than T2WI or FLAIR imaging in early detection of the cytotoxic cortical edema.
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Since EBV has predilection for the deep nuclei, showed low signal intensity on T1 W images and high intensity on T2 W images in both basal ganglia predominantly in the putamen; while the brain computed tomography scan showed only mild edema. 12 MRI can show characteristic multiple foci of T2-weighted or FLAIR hyper intensity in the cerebral cortex, brain stem, bilateral thalami, and basal ganglia. Rarely extensive white matter lesions have been reported in patients with chronic EBV infection and clinical relapse of neurologic problems. 13 These MRI changes were similar to Ono et al.
14 Japanese encephalitis is a serious infection and has a significant mortality and morbidity. The most characteristic finding is hyper intense lesions in bilateral thalami on T2 W and FLAIR images on MRI. 15 On T1W images, the lesions appears hypo intense while lesions may show hemorrhagic transformation which appears as T1 hyper intensity. Hemorrhagic areas appear as "blooming" on gradient echo (GRE) MR images. 16 However, diffusion weighted MR sequences have the advantage over T2W and Flair images of detecting more number of lesions, their detection earlier than any other means, as well as identifying the stage of infection. MRI reveals restricted diffusion and low ADC values on diffusion imaging in case of acute JE due to ischemia and cytotoxic edema due to perivascular cuffing. In the sub acute stage of the disease, the degree of diffusion restriction decreases in DW image and ADC starts rising while in chronic stage there will be necrosis and demyelination results in hypo intensity on DW1 and high ADC values. 17 MRI imaging shows bilateral thalamic lesions with or without hemorrhage. Lesions are also noted in the sustantia nigra, brain stem, cerebellum, cerebral cortex, and white matter. 18, 19 (figure 2) Chickungunya encephalitis shows a clinical presentation similar to that of dengue encephalitis. However, in case of Chickungunya encephalitis there is hyper intense white matter lesions on T2-weighted images with restricted diffusion. 20 Chickungunya encephalitis is suspected in patient showing serum positivity for Chickungunya coupled with symptoms of encephalitis. MRI showed sub cortical white matter, multiple tiny hyper intense areas were seen in T2-weighted and fluid-attenuated inversion recovery images. Such findings were also reported in patients with Chickungunya encephalitis in India. 21, 22 In patients with clinical presentation similar to that of dengue fever and with symptoms related to nervous system, the possibility of encephalitis must be taken into consideration. MRI findings in dengue encephalitis are mostly nonspecific, and these findings can be seen in Japanese and herpes encephalitis. In difficult cases, serological examination is helpful in differentiating it from other viral encephalitis. Dengue encephalitis shows diffuse cerebral edema, bilateral symmetrical hyper intense areas in thalami, pons, and medulla on T2 W and FLAIR images with heterogeneous or peripheral enhancement on post contrast images, with few of these areas showed restriction on diffusion and sometimes petechial hemorrhages. Our findings were comparable to cases described by Bhoi et al., 23 Souren et al., 24 and Jayaseelan et al., 25 Restriction on diffusion similar to our case series was also described by Bhoi et al. Pal et al. 24 Acute disseminated encephalomyelitis (ADEM) is an immune-mediated inflammatory demyelinating disease of the brain and spinal cord. Usually it is a monophasic illness, which may occur after viral infection, after vaccination, in association with rheumatic fever, or without any recognized antecedent disease. However, the disease is self limited, with complete or marked clinical recovery. Permanent neurologic deficit is seen in about 10% to 30% of patients, and mortality is 10%. MRI shows variable sized, asymmetrical, patchy areas of hyper intensity is seen involving the deep and sub cortical white matter, cerebellum and it may involves brain stem on T2 W images. Sometimes it may involve spinal cord. 26, 27 In case of severe ADEM there may be hemorrhage within the lesions. DW images show peripheral restriction of the lesions. Post contrast T1W images may shows nodular, patchy and gyriform enhancement of the lesions. Clinical correlation is always essential to narrow down the differential diagnosis for this entity (figure 3). Rasmussen encephalitis (RE) is a rare disease of unknown etiology commonly occurs in children, which cause severe chronic inflammatory disease involving single hemisphere. It always leads to intractable seizures, cognitive decline and progressive neurological deficits in the affected hemisphere. 28 Although the etiology of this sporadic disease is unclear, but some theory helps like, cytotoxic T cell reaction against the neurons was may be the one of reason in the pathogenesis of this disease. 29 MRI imaging plays a crucial role in diagnosis of this disease by excluding other causes and helps in monitoring of the disease progress. In MRI hyper intense areas with gyral thinning involving affected hemisphere with exvacuo dilatation of the ipsilateral ventricle. HIV encephalitis occurs less commonly in recent era due to newer therapy. But commonly it can cause by cytomegalovirus and cryptococci. HIV is a neurotropic virus that enters the central nervous system (CNS) early in the course of infection. Up to 60% of patients with AIDS, neurologic manifestations are seen. In the era before the commencement of the usage of highly active antiretroviral therapy (HAART), neurologic disease was the first manifestation of symptomatic HIV infection in 10%-20% of patients. 30, 31 HIV crosses the intact blood-brain barrier, and the virus has been cultured from the brain, nerve, and cerebrospinal fluid of patients at all stages of disease. Our study is consistent with previous observations in the elusiveness of identifying etiological agents of encephalitis, but highlights the specific features for some common infection that helps in proper prognosis and remission of the disease. Imaging findings coupled with the serology and clinical findings help in narrowing down the diagnosis to encephalitis in suspected patients.
Limitations of the study
• Serum IgM for specific virus was not done in all the cases of encephalitis.
• Diagnosis of these cases was made on MRI imaging appearances only.
• All suspected patients for encephalitis and those known patients who require follow up scans could not afford for MRI scan. Hence the cost of the modality and the patient affordability for MRI continues to be a drawback.
CONCLUSION
The causes of infectious encephalitis are many and varied, and accurate diagnosis is necessary for appropriate treatment and accurate prognostication. Early diagnosis of encephalitis plays a crucial role in deciding the treatment regimen and has a decisive impact on its prognosis. Imaging findings play a pivotal role in the early detection and thus in the management of these patients suspected for encephalitis.
